Primary-Orthopaedic low back pain care model, effectiveness, health service 2 Abstract Introduction: Low back pain (LBP) is a common and disabling condition with significant socioeconomic burden. A LBP care delivery model with collaborative input from primary care physicians, orthopaedic surgeons and allied health professionals has been implemented in one of the local tertiary hospital to streamline LBP care.
Introduction 3
Low back pain (LBP) is a highly prevalent, disabling and costly condition 1, 2 According to the Global Burden of Disease Study in 2017, around 570 million people were suffering from activity-limiting LBP and it is now the number one cause of disability globally. 3 The burden is expected to grow with the increasing and ageing population. 1, 4 The direct and indirect costs of CLBP are substantial in all developed countries. 5, 6 LBP is a symptom rather than a disease. Rarely can a specific cause of low back pain be identified; thus, most LBP is termed non-specific, which accounted for more than 90% of the clinical presentation. 7 Majority of the LBP patients can be managed with education on self-management, medications, physical therapy and timely review; only small proportion of them need specific surgical treatments. 8 Although clinical guidelines suggest that most LBP should be managed in primary care, many patients are still referred to orthopaedic (ORT) specialist outpatient clinics (SOPC) for surgical review. 9 Inappropriate or overuse of specialist referrals not only lead to long waiting time but also delay the care of appropriate candidates for surgical interventions.
Locally, the ORT SOPCs received LBP referrals from the Accidental and Emergency Departments, the public and private out-patient clinics, and from all specialities. With the huge numbers of referrals every day, the average waiting time was long. 10 Despite the growing evidence of various effective treatment, timely access remains a major obstacle for our LBP patients. 11 Study has shown that patients with LBP with long-term pain and disability for more than a year are unlikely to return to their normal activities. 12 In addition, those who have been off work with chronic LBP for 1 to 2 years are also unlikely to return to any form of work in the foreseeable future. 13 
Aims and hypothesis:
The aims of this project were to evaluate the preliminary effectiveness of a pilot LBP care model by measuring patient-specific and health service outcomes.
Methods

Study Design:
The study was a 6-month quasi-experimental study with pre and post assessment.
Participants and settings:
LBP patients were triaged by physiotherapists within 2 weeks at the ORT SOPC, PWH. The triage was based on the standard spinal assessment forms and the absent of "red flags" indicative of possible serious spinal pathology such as cauda equina, inflammatory arthritis, malignancy, infection and fracture. After that, patients were classified to urgent, semi-urgent and routine (non-urgent) cases and brief self-management education was given. All the triaged reports would be checked again by an ORT specialist to confirm the priority. The waiting time at the ORT SOPC is 1 week for urgent cases, 5 weeks for semiurgent cases and 182 weeks for routine cases. All patients with routine appointment and fulfilled the eligibility criteria were invited to participate in the study. Inclusion criteria were participants aged ≥ 18 years old; low back pain of any episodic duration; with or without referred leg pain; and understand Chinese (Cantonese/Mandarin) to a level where they can read the questionnaires and consent forms. Exclusion criteria were participants in active work compensation claims; pregnancy related LBP; and co-morbidity severe enough to prevent participation in the model, like attendance at scheduled appointments.
The PRIOR LBP care model:
Eligible participants were referred to primary care physicians with knowledge in musculoskeletal medicine at the FM-ORT clinic for clinical assessment and management.
The roles of our primary care physicians were to confirm the diagnosis of LBP and to pick up subtle signs or symptoms suggestive of higher prognostic risks, which would need early interventions or orthopaedics care. The attending physicians would also conduct biomechanical assessment, posture evaluation and muscle testing. Postural advice, simple manual therapy included muscle energy technique and trigger points' release, and focused exercise prescriptions were offered. Appropriate patients were referred to receive physiotherapy and/or occupational therapy; medications included the use of paracetamols and non-steroidal inflammatory drugs.
Baseline data collection:
The data included age, sex, body mass index (BMI), occupation, duration of LBP and types of previous treatment modalities. Participants were asked to fill in the Subgroup for Targeted Treatment (STarT) screening tool. 15 It is a simple prognostic questionnaire that helps clinicians to identify modifiable risk factors (biomedical, psychological and social) for back pain disability. The tool consists of 9 self-reported items capturing 8 prognostics factors: function (2 items), radiating leg pain, pain elsewhere, depression, anxiety, fear avoidance, catastrophizing, and bothersomesness. The score ranges from 0 to 9 and allocates patients into 3 risk groups: low, medium, or high risk of persistent disability. 16 6 Outcome measurements at 3 and 6 months:
1.
Patient-specific outcomes:
Patient acceptance to the model was measured by the recruitment rate. The Ronald Morris Disability Questionnaire (RDQ) is a self-report health status measure to assess physical disability due to low back pain. 17 The RDQ score is calculated by adding up the number of items checked. The score ranges from 0 (no disability) to 24 (maximum disability). A validated Hong Kong Chinese version of RMDQ will be used in this study. 18 The Chinese
Pain Self-Efficacy questionnaire, with scores rated from 0-60, is an important psychosocial determinant of pain behavior and predict the outcome of pain management programs with good psychometric properties. [19] [20] [21] The overall pain was measured by the Numeric Pain 
Statistical analysis:
7 Sample size calculation:
A sample size of 30 had 48% power to detect an acceptable rate of 85% or lower (in terms of recruitment rate), assuming the true acceptance rate in the population was 95% using one-sided binomial test of size α = 0.05.
We used the chi-square test to assess the recruitment rates against the pre-specified thresholds. We conducted a linear mixed models (LMM) analysis for patient-specific outcomes to investigate significant changes over time following the intention to treat principle. One-sample T-test was used for NGRCS. In the LMM models, outcomes were treated as the dependent variables, with time and baseline characteristics treated as covariates. Time was tested as a categorical variable. Age, gender, BMI, back pain duration and the respective baseline outcome were entered to the models for adjustment.
Unstructured covariance structure and fixed effect parameters were applied. The statistical package Stata version 24.0 was employed for data analysis. A P value < 0.05 was considered statistically significant.
Results
The overall study work flow was summarized in Figure 1 . 
Discussion
Our study suggested that the PRIOR LBP care model based on the context of local healthcare system could potentially improve patient-specific and healthcare service outcomes. We identified that the key elements of success in this model were an appropriate triage service and a trained primary care physician in musculoskeletal knowledge and skills.
The STarT screening tool is developed by the Keele University in United Kingdom. The aim is to use the stratified risk approach to assist the decision-makings of primary care physicians in the LBP management. However, its clinical application has been limited in our local settings, given that referrals to ORT SOPC can be made from various specialties.
Therefore, its use in the current model was applied in the triage phase at the ORT SOPC.
The tool successful triaged low and medium risks patients who were able to be managed by primary care physicians. For high risks patients, 40% of them still need to refer back to orthopedic surgeons. The management of STarT high-risk patients may need further exploration. The absence of orthopedic interventions at the initial triage phase may imply that their benefit from an orthopedic consultation would be minimal. Measures such as incorporating multidisciplinary pain service and allocating more intensive psychosocial care at this juncture may be indicated.
Musculoskeletal complaints account for 10% to 15% of all visits to primary care physicians, and 70% of all new musculoskeletal injuries are treated by primary care physicians. 23 Although 90% of common nonsurgical orthopedic complaints are thought to be manageable in the primary care setting, the musculoskeletal exam and procedures are often inadequately performed by primary care physicians at all levels of training. 24 Previous research has suggested that when primary care physicians are provided additional training in musculoskeletal conditions, their confidence in managing these conditions increased and referrals are reduced. 25, 26 Therefore, we propose to establish a structured musculoskeletal training curriculum with the goal of providing post-graduate training to primary care physicians. The content may include biomechanical assessment, simple manual therapy, postural advice and exercise prescriptions etc.
The current study findings were further supported by the shortened waiting time at the ORT SOPC. According to our statistics, the waiting time of ORT SOPC was reduced from 182 weeks to 143 weeks since the commencement of the FM-ORT clinic at the New Territory East Region. The shortened waiting time was encouraging, suggesting that the collaboration between primary care physicians and orthopedic surgeons could streamline the care of LBP patients, and be one of the potential solutions to reduce the overall LBP disease burden in our local health care system. Our model also supported that not all LBP patients would need to see an ORT surgeon; those without surgical interventions could be safely managed by primary care physicians and allied health professionals.
The study has some limitations. The interpretation was restricted by the lack of comparison group, the small sample size and the failure to exclude the natural history of LBP as a potential confounder. Our study warrants further evaluation by implementing a larger scale multi-centers randomized controlled trials with comparative analysis to routine care. Besides, a cost-effectiveness study may further provide indications on resources allocation. Qualitative views from different stakeholders, such as primary care physicians, orthopedic surgeons, nurses, physiotherapists, occupational therapists, patients other administrative personnel will be essential for overall service evaluation.
Conclusion
The study suggested that the PRIOR LBP model with collaborative input from primary care physicians, orthopaedic surgeons and allied health professionals, could potentially improve the clinical outcomes of LBP patients and the overall LBP health service delivery.
Future larger scale clinical trials with cost-effectiveness analysis will help to confirm its overall effectiveness and provide implication on resources allocation.
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